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1   Background
RAN3 received the LS in [3] where SA2 asked the following question to RAN3 and RAN2:
While in EPC due to certain design constraints (no UE impacts, minimal RAN impacts, support for legacy UEs) the agreed solution (documented in TS 23.401 from Rel-15) allows identification of user plane traffic, it does not allow for using the LTE-M indication for selection of CN nodes. Given that these design constraints do not apply for 5G_CIOT, SA2 would like to define a solution that allows identification of LTE-M already when the UE first establishes the RRC connection.

SA2 would therefore like to ask RAN2 and RAN3 to investigate solutions that enable LTE-M to be identified from the Initial UE message that is sent to AMF.
Then RAN3 and RAN2 replied at their previous meeting that this is feasible respectively in [4] and [5].
Based on these answers, SA2 further decided to add this feature in release 16 at last SA2 meeting in [6].
This paper investigates stage 3 impacts to implement the feature.
2   Discussion

RAN2 has agreed to add the LTE-M indicator in RRC Setup Complete message. The ng-eNB can use the received indicator to select an appropriate AMF, among other criteria. Especially, it has been clarified that this indicator doesn’t substitute other criteria. For example, given that this is to be used for very first initial Attach slice information such as the Requested NSSAI can also be used at same time.
It was clarified at last RAN3#105bis that the ng-eNB would know by configuration which AMF(s) will support LTE-M function and ng-eNB will use this information for the selection. 
Observation 1: the ng-eNB can use the LTE-M indicator from MSG5 to select the AMF among other criteria e.g. slice information used at same time.

Then to inform the AMF of which traffic is involved and enable appropriate charging, the ng-eNB can propagate this information to the AMF. In order for the AMF to differentiate the case where the UE is not a Cat-M UE and the case the ng-eNB would not support the indicator, it is a safe design to add a new IE with two new codepoints to inform the AMF whether the UE is accessing over LTE-M or not.
Proposal 1: add the LTE-M Indicator into the NGAP Initial UE Message with indication on whether the UE is accessing over LTE-M or not.
Mobility Case

One of the key features for LTE-M devices handled by cellular networks is to ensure the mobility.

Several types mobility have been envisioned in SA2 CR.

One mobility is 4g to 5g handover as specified in [6]: 

When the AMF receives an LTE-M Indication from NG-RAN in an Initial UE Message or from an MME during EPS to 5GS handover, the AMF shall store the LTE-M Indication in the UE context, consider that the RAT type is LTE-M
So usually the AMF should receive the LTE-M indication either from the ng-eNB or from the previous serving MME. A special case arises if the former MME has not stored the LTE-M information, e.g because the MME does not support this capability indication.

In this case the AMF would not receive the LTE-M indication. Also, because no “RRC Setup Complete” was received by the NG-RAN node, the NG-RAN node cannot deliver to AMF in the Initial UE Message in this case.

In this case the RAT Type identification is not possible unless the AMF request the NG-RAN node to provide it in the Handover Request. The NG-RAN node can send it back in Handover Request Acknowledge.

Proposal 2: add the LTE-M indicator in the Handover Request procedure.

Re-establishment case
Another type of mobility is the re-establishment case. This re-establishment was already supported for Cat-M devices and was added at last SA2 for NBIOT UEs in [7] and [8].

If the UE re-establishes, it sends MSG3 “RRC Re-establishment Request” where RAN2 will not include the LTE-M indicator. Therefore, the NG-RAN node will not be able to send it in the Initial UE Message to the AMF. If the re-establishment takes place via different CN node, then just as in the mobility case, the AMF receiving LTE-M indication depends on whether the previous CN node supports LTE-M indication or not. If the AMF doesn’t have the information, it needs to query it in the next message which is the CEI (Connection Establishment Request), then NG-RAN node can provide it in a subsequent UL message. This could be Uplink NAS Transport or UE Capability Info Indication message. The latter one seems more appropriate.

Proposal 3: discuss how to handle the re-establishment case and the addition of LTE-M indication in the CEI and UE Radio Capability Info Indication messages.

3   Conclusion

This paper has analysed the stage 3 impacts of the new LTE-M indicator feature introduced by SA2 in release 16 and makes the following observations and proposals:

Observation 1: the ng-eNB can use the LTE-M indicator from MSG5 to select the AMF among other criteria e.g. slicing used at same time.

Proposal 1: add the LTE-M Indicator into the NGAP Initial UE Message with two codepoints” LTE-M support, non-LTE-M support”.

Proposal 2: add the LTE-M indicator in the Handover Request procedure.

Proposal 3: discuss how to handle the re-establishment case and the addition of LTE-M indication in the CEI and UE Radio Capability Info Indication message.

The associated NGAP CR is presented in [9].
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